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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the occurrence 
phenomena of a short channel, by minimizing the leakage current of 
a heavily doped region generating from the edge of a field oxide 
region, and preventing the phenomena of a lightly doped region 
diffusing at activation of the heavily doped region. 
SOLUTION: This manufacturing method is one which forms a gate 
oxide film 23 on a semiconductor substrate 21 , and forms a gate 
electrode 24 on a gate insulating film 23d, and also, forms a gate 
cap 25 on the gate electrode 24. Furthermore, a heavily doped 
region 26 is formed within the semiconductor substrates 21 
positioned on booth sides of the gate electrode 24, and the first 
side wall 27 is formed at the side face of the flank of the gate 
electrode 24 including the gate cap 25, and the semiconductor 
substrate 21 positioned around the gate electrode 24 is etched up 
to the highest impurity region of the region 26. Then, a lightly doped 
region 28 is formed so that it covers the region 26 in the 
semiconductor substrate 21 . 
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t. mmv- hmm±icy- b*w7 (Gate caP ) £- 

wey- -r y^^^tsy- hmmcDimmicw, 1 * 
<Dmm^m.mm.m^x'mm^~ MttscDjiia^ig-rs 

fay- h^^H(c{i«-f-5Si5{S:SrS^ J; ?ic^2-9- 
[ts*Ji4 ] mmv- btmstiti* ^4o~iooai 

[W*Jf 5 ] Hutey— hffiSfi, »1 000~3 000 
A<Dm£r>tfV ->y 3^ (polysilicon ) Sr^iffL-C^ 
fiic^ixfcr t ^#iSi:i-5if*JS 1 ~tt*JS4 w^-ftt 

[W*JI6] BUiey— h=*-r y^ii, &)500~200 
0 A<OJ¥£CD^{tlg (Oxide ) Xte^ffcK (Nitride ) 

5ft*JS 1 5 CDV ^fitA> 1 O(Cfe«6C0#a»^m 

t-/W5VM<H-*tt, fi500~2000A 

<vm£?>Mikmxcimtm<D ? hi^ti^-^xam^^ 

a> 1. ^cmm^^m^m^mm^mo 
[it *iS9 j mwM^&^mmmm^ a s x^b f 2 

-Y^-V^r^^/U-^r— 5 0~2 0 OkeV , dose 2 E 1 5~ 
5E 1 5cm-2, (tilt) ^0~1 Odeg CD&ftTX 



[w*3S i o ] mmi&mm^^mmit. a s x«b f 

2 -C ^VSr^/U^r— 5 0~2 0 OkeV s dose 1 E 1 4 
~5E 1 4cm- 2 , (tilt) ^0~1 Odeg COgzfcT 

^^ai^/t-^— 3 o~ 1 0 OkeV , dosel E 1 4~5 E 
1 4cm-2, M&K(tilt) ^0~1 Odeg CD^#TT*-Y^- 

fey- h^-v s/7°S^y- htSroSIIBtxyfy^ 

fftfey- h«iixtBufeiiijftS^wi^coffM^ti-fc 
[w*ii i 4 ] HMfesss^FM^i««, mm^mfcm 

*M&£-f-3fit*iIl 2XliflMl 3fEttco^#:^ 

i 5 ] Hufey- h»^(*, m 4 0 ~ 1 0 0 A 

wff $ xnmztitzmimxibz^ t ^^mt-rsw* 

ill 2~f»*«l 4COVN-ftt75^lO(ifE«cCO^^ig^- 

[ft*^ 1 6 ] fifffSy- h«ffii±, I^1000~300 

0 A CDff£c7)/tf !)->!) (poly silicon) ^IfLT 
^j*^^fci<!:?r!!#mii-Sf«*«l 2~ft*3Sl 5ro 

1 v-f tt^)> 1 o(cfE«cD^^^coM3g*fio 
[ft*iSl 71 iiflfEy- hdr-Y y^ii, »50 0~20 

0 o A<nm£nmkmxtemtm<D ? ^mti^-^m 
mLxB&zfttcz k^wmk-r^m^mi 2~m*ji 

1 6 cot/ ^fiti> l of^fettco^^^-oo^ig^-^,, • 
[f»*lll 8] HufS-tF^f K^^--/Ki. ^5 0 0 — 2 0 

o o Acorn £<Dmikmxte-gitm<D o ^fim^-o-e^ 



(3) 



#HJspiO-163491 



rit^ixfcc i 2~»**i 7coi^ 

l 9 ] ^ffiMCTftfM^tM^ftTOG* 

[1***2 0] MSE^Sft^M^lffi^ii, AsXttBF 
2 -C^->"^3i^/U^— 5 0~2 0 OkeV , dose 2 E 1 5 
~5E 1 5cm"2, m& (tilt) ^0~1 Odeg ©^fefrT 
tM st A SrJfe LT»* £ *Wt r 4: £*5MI5: t 1" 6 ft* 
* 1 2 ~8*#JS 1 9 cov *-f 1 o(cfE«cCD^*fr*T- 

[SM2 1] ft&fle(S;**'F*fi4*ffi««:, AsXttBF 
2 -f Jj-VSr^^yU^— 5 0~ 2 0 OkeV s dose 1 E 1 4 
~5E14cm" 2 , (tilt) ^0~10deg <£>2M$T 

TM * >i£A£lfe lt^/& $ £ t £ 49 fR t s at* 
JS l 2 ~f**« 2 0(DV vf jxa* l o(c^(gro^*fr«^ 

i/^^^/w^r— 3 0~ 1 0 OkeV , dose 1 E 1 4~5 E 
1 4cm-2, f££f (tilt) ^0~1 Odeg ©^frTf-l't 
vaA^*LT^)55c^^fcri:^#ilSri-rSfi*«l 2 

~fMfS2 orov^-fii*>ioiE|a«l©i|«l|tflq(S : f-©»3t 
[0 0 0 1 j 

'bit-r&kmc jS»ffJp#6«>««©JSttft; (activati 
on) ^cfi»ft5F«!»«*iSSli£*i-5«'>SrKJtl^ •> 

[0 0 0 21 

III 2, y-H«13»tJ!, gftft^-C^T' (Nitrid 
e cap) 1 4*ffift^Lfc«, -f^-vaASrJte-f-rt 
l:iot, (S»ScD^i|iE#J01S (lightly doped regio 
n ) 1 7%Mf$.LX. mtmniM K>?*-/H5 5ri 
JSU StM ^-^aEASr*LTia!»«©?Fieiftffl«l 6 

*—/i>i 5^-rHK±, m<m (oxide > ©ftbfl kbs 

[0 0 0 3] 

*©flME[£»fl^**«<»flB« 1 7 (4, (electric f 

ield) £r$t'>£-fr*5/ h^-r y j r<Dft%L*$tmirZ>b\^ 



MftttKi 2Xiit^ K>)t-/n 5fHic&Mlc&. 

A (injection ) £it, #i»fl:*^-ro«H4*iST**-C 

[0004] IC, t-fF^-zHSWUc'l 
-Y^VftA&lfeLTffifta^^WfcflW* (heavily dope 
d region ) 1 6 eMt5ISC*J^t, WfElM K 

^ — KSHbffi*£ (field oxide region) 1 8 y V 
(edge) T^ibgrg- (junction) APfe^^LT, ffiSS 
^Mfeffi^l 6 ©if ft^iJfc (leakage ) T^tfjp LT<^ 
/c 0 fot, fflM^«ftI*16^ffittft (activati 
on) -T^it, ffil£7««ff«l 7^**te«feL-C. 
->a— h^-T^A'SUfe (short channel effect ) 

[0 0 0 5] *3Pj?tir © i 5 &F«m&£fl?#W-5fc£> 
(C, KjgS^^^WfSttfb (activation) md&m 

[0 0 0 6] 

et, mriey- h mffi-hi- y—v*^v-? (Gate caP ) 
[ooo7] frfr&mmcxtiti* ?- himm* ?- 

Lfcm, ^l^>r K!>*— A'Sry— h3tH©<f8®tc^j& 

*tef&-fz>o ft*ii2feiccD^#fr* J pro«3g*- 
[0008] a^sfltoKKjififj, »*3iiia®cDxm 
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ri\ 4^frS«co±£|Si?a^ b T*ft i-«f ti^tegf-l; 

mm^brntitciiLm^m-r^o 
[0009] ±m<D^mi^m^<Dm^mici6^^xi-t. 

1 0 OAroff^T'ffM^^c^fbK-Cfoo-Ct <£^U 

it*ii5fe*g(Dj;9f-, Btjfey- ifilOOO 

~3 0 0 0A(7)f^rozK!Jv'|j3y (polysilicon ) £r 
6^«tW<t9tc, mjfey- h^r^r ^5 0 0-2 

0 o o Aom&nmtm (oxide ) xnmtm mtvu 

,^5oo~2oo o A<Dm^com{timxtimtm<D 

[00 10] £/c, M*>S 8fei8cco<fc SflfE^jft^ 

BF2^^-y^x^/l/^f-5 0~2 0 0keV , dose 2 E 

1 5 ~ 5 E 1 5 cm -2 , fS#4 (tilt) ^ 0~ 1 Odeg C03? 
nrx^f * A Srffi LtM $ *lfc t © Xh o T <t 

[0011] »*JS l Offitt© «t 5 fc, ffifeffiilt - 

0 ~ 2 0 OkeV , dose 1E14~5E1 4cnT 2 \ {g£4 
(tilt) £i0~l Odeg <D$zi t tTX''( 3S&A&MLX 
Km&titzknxh-oXkX^l., M#Jgi llfitroJ: 

^=¥—3 0~1 0 OkeV , dosel E14~5E14c 
m -2 , (tilt) ^0~1 Odeg CO£:#TTM 

A * L T ffM $ *t fcfc CO T* fo o T t <t V\, 
[0012] ff*iii 2 ismo^ftefrf-oKit 

[0 0 13] J:*Lli, *3lfls:*4g±{cy- 



h *Hco pSHJtlS i: ac y £ tt/cfl^y- h i£ttlt& 
[0 0 14] Sfc, IB#«1 3 SE«0^i»f*:*^-«>»it 

[0 0 1 5] ±fBO^^*^-<oM5t*-?£{c*3^-C«, 

t5Lrt±v^u it*3Si 5ie«(75j; mmy— 
bmmmK mi o~i o oA©*s-c»j**n*:BMis 

ley— h«fig/4^ i^i ooo~3oo oA©)?$©*y 

v'DnV (poly silicon) fCJFM^ttfc fc©T* 

7°^, ^500-2000 AcOff^O^fbB^Xfi^fliiK 
CO 5 (5ItL A ^— LT fl^fig ^ ixfc t> © T-fo o r t 

[0 0 16] Sfc, 8**^1 8tEite<0<fc ?ic, iufs*-r 
K^*- /t-^, *«J5 0 0~2 0 0 0 Acoff^co^fLUX 

iv^L, !t*^l 9iE*coj; 5 MeSSS^^iffi 

^ico o hmtifr— ot* $ ^fc <b coT-fc o x t «t v \ 
[0 0 17] ff*JS2 OfEifecoj; 5 fc, SulSi^S 

S^«Usfi«*5 s AsXliBF 2 J jr^^iV*?— 5 

0~2 0 OkeV , dose2E 1 5~5 E 1 5cm" 2 , 
(tilt) ^0-1 Odeg coftfrT-C^^-^aA^ifeL-C 

^M^ttfetcO-C-fooTtiV^L, If*3l2 llEitcoj; 

5 MneffiStt^MMWK^, AsXliBF 2 ^t>' 

fc^^dft— 5 0 ~ 2 0 0 keV , dose 1 E 1 4 ~ 5 E 1 
4cm" 2 , (tilt) ^0~1 Odeg <D$kWTX41r^ 

aA^iS LTM ^ tilt i> OXfo o T fc J; V \ 

[0 0 18] HK X «#*2 2Ei©J:5t, MfEteS 
ffi?F*E^)ffl*SE*s, PXIiB^i-y^x^-3 0~l 
0 OkeV , dosel El 4 ~ 5 E 1 4 cm" 2 , ffiM (tilt) 
^0~l Odeg <DgtWTX4*^&A&MLXMf£&fi 
fctCOT'fcoTt.tV^ 

[0 0 19] 

mw<Dmm<r>tem\ sit, *mw<omn<w&m^tt l 

fficoMiH^ffi(c*3^T(i, mi (A) d^LfcJ; 5 
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fc, 9ff. ¥-m-W-mR2 ltzmtUNtm (local oxidat 
ion method) SrJ&LT^St (isolation ) ^^fctSitW 

7 4 mitmm 2 2 ut&, *riE¥#*»R 

2 1 ±(cy- H6SWKt*4y— MWfcJR2 3^4 0 
~l 0 0 A(Off${cjjScS^^5 0 K^— KIMfc 

(doped poly) <Dtf D •> !) a 2 4 1 0 0 0 ~ 3 
0 0 0 A<DJ*$K»S*U ->i) 'a Vi2 4±(^y 

-h*^^ 'SOftftiK (Oxide) 2 5 
f.(CVD) S(aOI^5 0 0~2 0 0 0Aof^l:I 

[00 2 0] Hk^^X\ mi (B) (C^Lfci^t-. K®e 
fCB!2 5SWy ->D 4^^^^-V^LTHfifE 

y- httfUR2 S^IU^Wttv^-^y^L, * 
!)->!)3>©y-HS2 4 &t>*Kf bIS coy- h * -y 7 
?"2 5S:Mt5. Htfey- h^-V S'7°2 5S 

tW- hfffi24^?i LTlffi1E¥3Wt:£* 2 1 f*j 

ic^ty^itA l, sfriay— hm« 2 4 co^ic^a-t- 

J$"t"-5<> 

[0021] z.(Db%, $M *^&.A£Mirgim*. a 

s 4 jr^&x-^/U^— 5 0 ~ 2 0 0 kev v dose 2 E 1 5 
~5E 1 5cm-2, {££4 (tilt) £j 0 ~ 1 Odeg CD^frT 
^*fr**52 lrttCiSA-rSr i*sa* Lt\, EP*>. r 

(D&ote&wx'As-tj-^zmA-tzk, n + mmmig 

[002 2] HIl (C) (C^LfcJ; Wfc 

m (Nitride) ^5 0 0~2 0 0 0 AtOff 
Itjfcx- y=}-s ^ b\z. , mJiey- h^y^2 

5 tr— h*«2 4 kommiz&itfoomi-y-'f 

(Sidewall) 2 7 SrT&fifc-f-S. UPtfC, fflrfBAiftft 
i-&B-r-5*3f^S«2 1 Sr^iy^^yi-So 

[0023] &v-c\ at* (as) -Y^->-x«y^ 
(p) ■<( *>z*mto-m$.2 l^cmAvmmmmm^ 

MMWtt 26^fU5tn- Sffi»*^M#I«l|c 2 8 

<HFM-T6„ rcD4§-g\ BtjiE^^->aA^-ri#, at 

m (As) ^^-V^riiA-ra^-a-tt, =cjM"¥— 5 0~ 
2 0 Okev , dosel E 1 4~5 E 1 4 001-2, 1$$ ( til 
t) £jO~l Odeg CD&ftT'fTvV P-Y^V^aA-T-S 

m^/u^f— 3 0 ~ 1 0 0 Kev , dose 1 E 1 4 ~ 
5 E 1 4 cm" 2 , ffl#4^ 0 ~ 1 0 deg (D^kWXff 5 CD;$S$? 

[0 0 2 4] tLT« ±tEXS^|ii^f o rirtcj:*), 
HIl (C) K*Lfc¥W#3r?-«:*riELfc8U 111 
(D) i-^Lfci^iC HtjIE^lf-'f K?* — ^2 7 CO 

3coffiiJB, XU«MMM£«2 l coy- MWkJK2 3J1H 



MlfcfZJLUb. BfTlEy- h*-y y/2 5Sr^*-T5X 

2 6<0«?j££*vfci£*ft:£«2 1 ±|::**'>y K* 

[0 0 2 5] :©|^, flWE»2^ K^*-/U2 9»± 
g{t*«:5 0 0~2 0 OOAiOS^ tliLfciiyf 

ymriiaotMu HfrfEv'y-tM' Kg 3 of* 

T i, Cofc^©&JB£rl!MlFLfc8K ftiStc^&iS (Ra 
pid Thermal Annealing ; R T A) LT)F$RSci"Sc 7 5 

fi, bUISv- yiM KS3 0©^^|raWttSrfl|fit-t-5 
fc*6-C-fc5 c IP*,, H«IEy- hfi;ffi2 4±S.t>*S5JSft^ 

mmm2 6coMi&£ix±¥mfo&m2 i_h<o^ic->y 

-y-f Kg 3 0Sr^W^^i-Sfci6T*fc5o 
[0 0 2 6] X, ffiflBffi*A7M*M»K2 6 Sr^-T5 
B*\ BtilEAs'('^-VCDf^fc)l5(-BF2 hu 
fEi&SS^F*i5^ffi« 2 8 Sr^-r^B# % HfjfEA s srv 
X(iP-r^^coft^9(-BF 2 ^^-VXiiBY^-V^ffl 
l^itt-etS. SIC, jJtrrey— h^^r 7/2 5»M 

2t-fKD*-/l'2 7 < 2 9 temtVonft <0 littf tJK<0 

[0 0 2 7] r <7? J; o 1&&m&**>% 1 HJg^fficO^ 

2 6iS**ftlS2 10*I^bfltn-C*3 9, ^r-vy-r- 
(carrier) ^S.mflSy— h<H 2 4 cD^i y >? (edge) 

•V (hot carrier ) ^^^^S^S 2 1 CD^B/^fj js 
«*>P>38*U HUlEy- r-ggftBl2 SXtttf-f K 1 ?* 
-^2 7, 2 9rt(-iaA (injection) £tlZ>%M%#l 

[0 0 2 8] UT. HI 2 (A) ~ (D).*ffl^T*|gW 

r, B2 (A) lc^Lfc«fc5f-, MM«4ll:^S 

(local oxidation method ) ^rifeL"C5^SI (is 
elation ) S*lfc«iftro7^-/UKI6{ISffi*4 2Sr^ 
L, ttJfE^#:» < g4 1 ±l:y- HlfeSdRfcftSy— h 
g?^4 3Sr**)4 0~1 0 OAcoi?$(ifi8;*$-&5 0 * 

-t o >-y£ttfc/tfy (doped poly) <o jjf y -> y => >-s 4 

4^1 00 0~3 0 0 0 AcOff${C^#L, fg^y- 
■>y 3>it4 4±(cy- hdri- 5l:*5W4 
5£ffc^*ffl3g* (CVD) feia^5 0 0~2 0 0 
0 Acoff^(c^*$-)lr5„ 

[0 0 2 9] #c^T\ 112 (B) (c^U/cJ;5{c, milE 
4 5S.LI^/-Ky v-y 3VI4 4^315/^-vyUT, 

ituiey- MMta4 3^iitti^tt5S-cv^-=vy 

^y ->y a vcoy- hm«4 4st/g?(t:^T-coy- 
h#-ty7 , 4 5W^t5, ^eco«, fflisy-s^r-vs/ 

/4 5&t/y- K«ii4 4^^-^^ t Lxmm*mft& 
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S4 1 rtt^^V^SEAU HUIS^'— hflffi4 4<DpEHfliJ 
4 6 ZMi&irZo 

[003 0] ffrlE'l'^-vaASrJfe-t-^fi. 
A s 4 sf>-$:^^-/\s3c— 5 0~2 0 Okev N dose 2 E 1 
5~5E15cnT 2 , (tilt) ^0~10deg CD&# 

[ 0 0 3 1 ] dz^X\ H2 (C) IC^LfcJ; huIE 

<DjlH(C{i«i-S*^a«4 1 Sr^yT-^LfctK 
m\M^m^ 0 0-2 0 0 0 A©I$l:if Ltx-7f 

4»^ffiiJffi<tHlJlE^s'^>^$ti,fcy- 3S 
^8TflsS«4 lro-MJBiJcgffctjw-fM kW- 

[0 0 3 2] flt* (As) -T^V^fiy > 

(P) ^r^-^SriNM*:»tS4 1 rtfc&A LfltrffiiiSSS* 
46^1U5l:n- gU&ftdCTttftffitt 4 8 
^Mt5„ rcD^-. gftB^^-vaA^Jfe-rt^, at 
* (As) -C;f><Sri£A-r5t§-S-tt, i^-5 0~ 
2 0 OkeV , dose IE 1 4~5 E 1 4 cra-2 , MM (ti 
It) £0~1 Odeg W*ftTfffV\ y> (P) -Y^-V 
SraA-T-S^-a-ii, ac^/wdf— 3 0~1 0 OkeV , dose 
1E14~5E14 -2, (tilt) fk 0 ~ 1 0 deg 

©*#T-C?'f2l-> , ffiASrfi 1 9-i:*sa*L^. 
[0 0 3 3] -t LT, ?/£l@£IWiWfo-r[H2 
(C) t^Lfc^*#*^S:fll^Lfc«, 13 2 (D) \Z 

t. BWEy-h««4 4±XtWtF8Effl»S^*fiiD5««4 
6 ^ff^^ixfc 4 1 _k{C> y Kg 4 9 £ 
^l&f&lr&JMb. ^iiiPLTff 5 it t>T?t5. i' 
K>»£\ mW.'yVf4 KB 4 9f±T i . Co&If Lfc 
:©oS<7>#y&S (Rapid Thermal Annealing; RT 

a) zmlx. K« 4 9 zxmir2> 0 

[0034] flfriey- h^f-v s/t°4 5^^*-rsa* 

KSSrM^WtcM^i-5fc«>T-fc2)o X, mr!Si^« 
gt<0*HmmaiL4 6«M^tii, MISA s -Y^vwft 
frfJKBF 2^;f-V£fflV\ ttrlS<g;S*^*fi^lfiI*K4 8 

[0 0 3 5] r»J;9/j:**M«>JB2SaJS»ffi^«S^ 



«fc*M£*TUea s e>t>, ft 1 IHt^tt^H 1 (C) ~ 
(D) fCTFLfcfc^ flS^l2t^ K^*-/i'2. 

^«8-Ctt0 2 CC) ~ (D) (c^LfcJ;?{^ K* 
t-^4 7 (DMf&tf 1 XST*fo5K>T% M5£XS£®«B 

[0 0 3 6] 

ritSttSfc*, KaUCTM4MM*0>&H£ft: (activatio 
n) i*{c:<S»«^««ajB«*st£1tk-t-5m«iSrlSrJhU, *s 

[0 0 3 7] *7t, »**2E«»*W»-«tttfi, ft2 
ffi, X(4^5'9 : -^^$ttfcStg(0{Ri|ffi(Cv-y 1M Kgri* 
t^777^y (self-align) $tt5 ^ y KS 

[0 0 3 8] Sfc, W*3Sl 2fe«<7)^B^{c t fcfL«, M 
**lflE««)|BWi:(§lfl6*3»*S:WL*!6SP>, K>? 

[0BwfflS^«e»iBJ] 

[mi] (a) ~ (d) , *mw<D&imM : i&micmz> 

[in 2] (a) ~ (d) , *&m<Dm2mffi.Mmmz> 
^m^m^mmum^ Ltzmmmmx*hz> 0 
[in 3] fe&*mfcm*<Dmf&&*Licffi!mw®X'h 

-So 

2i, 4i; *m&mts. 

2 2, 4 2;7^-^ KR{btt4E 
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23, 4 3 ; f- vm\m 

2 4. 4 4; f— hWfc 

2 5, 4 5 ; y— Hf^y / - 

2 6. 4 6; mWk^TF-W^^L (heavily dopped regio 
n ) 

2 7 ; SffllM' K£;J— A 



2 8, 4 8; iSSS^FM^I^SllK (lightly doped regio 
n) 

2 9 ; 3S21M K**- A 

30,49 ; y -y--r Kg 

47 K£;*— A 
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